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࢛અ͸ Ellsberg (1961) ʹج͍ͮͯᐆດੑͷઆ໌Λߦ͏ɻޒઅͰ͸ɺຊ࿦จ͕༻͍Δ




ಋग़͢Δɻຊઅͱ࣍અͷٞ࿦͸ Gollier and Schlesinger (2002)ʢҎԼɺGS ͱ͢Δɻʣ
Λࢀরͨ͠ɻ୅දత౤ࢿՈͷଘࡏ͢ΔೋظؒͷϧʔΧεܕͷ७ਮަ׵ܦࡁΛߟ͑Δɻ






஋͸୆ [a, b]্Ͱఆٛ͞ΕΔ֬཰෼෍ F0Λ࣋ͭ֬཰ม਺ x˜0ͱ͢Δɻ͜͜Ͱɺ−a < w
Λຬͨ͢ͱ͢Δɻ౤ࢿՈ͸ظटʹ 1୯Ґͷෆ࣮֬ࢿ࢈Λอ༗͍ͯ͠ΔɻβͰ௒աधཁ
Λද͢ͱɺ౤ࢿՈͷظ຤෋͸
y˜0 = w + x˜0 + β(x˜0 − P )
ͱͳΔɻ౤ࢿՈ͸ظ຤෋͔ΒಘΔظ଴ޮ༻Λ࠷େʹ͢ΔΑ͏ʹ௒աधཁ βΛܾఆ͢Δɿ
maxβ E[u(y˜0)] s.t. y˜0 = w + x˜0 + β(x˜0 − P )ɻ
Ұ֊৚݅͸









࠷దͳ௒աधཁ͸ β∗ = 0ͱͳΔɻΑͬͯɺۉߧࢿ࢈Ձ֨͸ҎԼͰ༩͑ΒΕΔ͜ͱ͕
෼͔Δɿ3










୅දత౤ࢿՈ i, (i = 1, 2)͕ଘࡏ͢ΔೋͭͷܦࡁΛߟ͑ΔɻͦΕͧΕͷෆ࣮֬ੑࢿ











for z ∈ [w + a,w + b]
Λຬͨ͢ɻͰ͸ɺϦεΫճආ౓ͷ૿Ճ͕ࢿ࢈Ձ֨Λ୯ௐʹݮগͤ͞Δ͜ͱΛ͔֬ΊΑ
͏ɻGS ͷํ๏͸ɺβ = 0ͰͷҰ֊৚݅ͷූ߸Λ൑ผ͢Δ͜ͱͰɺࢿ࢈Ձ֨ͷൺֱ͕
Ͱ͖Δɻͦͷಉ஋ͳ৚݅͸ҎԼͰ༩͑ΒΕΔɿ
P1 ≤ P2 ⇐⇒
[
E[(x˜− P1)u′1(w + x˜)] = 0 ⇒ E[(x˜− P1)u′2(w + x˜)] ≥ 0
]ʀ (2)
P1 ≤ P2 ⇐⇒
[
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5ϦεΫͷܦࡁֶͰ࢖ΘΕΔඪ४తͳൺֱ੩ֶͷํ๏Ͱ͋Δɻྫ͑͹ɺEeckhoudt et al. (2005) ͳͲ
ͷඪ४తͳςΩετΛࢀরɻ
4
Λࣦ͏͜ͱͳ͘ u′1(w + P1) = u′2(w + P1)ͱ͢Δɻ͜ͷ࣌ɺ
u′1(z) ≤ u′2(z), z ∈ [w + P1, w + b]ɹ (3)
u′1(z) ≥ u′2(z), z ∈ [w + a,w + P1] (4)
ΛಘΔɻ͜Ε͸ɺ౤ࢿՈ 1͕ 2ΑΓ΋ϦεΫճආతͰ͋Δ৚͕݅ɺz ≤ zͱͳΔ z, z ∈







ͱॻ͖׵͑ΒΕΔ͜ͱ͔Β෼͔Δɻྫ͑͹ɺz = w + P1ɺz = zɺͨͩ͠ɺz ∈ [w +
P1, w + b]ͱ͢Ε͹ɺ(3)ࣜΛಘΔɻx ≥ P1ͷ࣌ɺ(3)͔ࣜΒ
(x− P1)u′1(w + x) ≤ (x− P1)u′2(w + x) (5)
ΛಘΔɻx ≤ P1ͷ࣌ɺ(4)͔ࣜΒ
(x− P1)u′1(w + x) ≤ (x− P1)u′2(w + x) (6)
ΛಘΔɻ(5)ɺ(6)͔ࣜΒɺ೚ҙͷ x ∈ [a, b]ʹରͯ͠
(x− P1)u′1(w + x) ≤ (x− P1)u′2(w + x) (7)
͕੒ཱͯ͠Δ͜ͱ͕෼͔Δɻ(7)ࣜʹରͯ͠ɺظ଴஋ΛऔΔͱɺ
E[(x˜− P1)u′1(w + x˜)] = 0 ⇒ E[(x˜− P1)u′2(w + x˜)] ≥ 0
ΛಘΔɻΑͬͯɺGS ͷํ๏ʹج͍ͮͯϦεΫճආ౓ͷ૿Ճ͕ࢿ࢈Ձ֨Λ୯ௐʹݮগ
ͤ͞Δ͜ͱ͕ূ໌Ͱ͖ͨɻҎ্ͷٞ࿦Λ໋୊ͱͯ͠·ͱΊΔɻ



















ᆵ 1͸੺ۄͱࠇۄͷ߹ܭ͕ 100ݸͷۄ͕ೖ͍ͬͯΔᆵͰ͋Δɻᆵ 2͸੺ۄ͕ 50ݸɺ





























ᆵ 1͸੺ۄͱࠇۄͷ߹ܭ͕ 100ݸͷۄ͕ೖ͍ͬͯΔᆵͰ͋Δɻᆵ 2͸੺ۄ͕ 50ݸɺ





















1 ⪯ 2, 3 ⪰ 4, 5 ⪯ 6
Ͱ͋Δɻಉ༷ͷߟ͑ํͰཧղͰ͖ΔͷͰɺҎԼͰ͸ࢥߟ࣮ݧ 1Λߟ͍͑ͯ͘ɻࢥߟ࣮
ݧ 1ʹ͓͍ͯɺᆵ 1Ͱ͸੺ۄΛҾ֬͘཰ɺࠇۄΛҾ֬͘཰͸෼͔Βͳ͍ɻᆵ 2Ͱ͸ɺ


















Schmeidler (1989)ͷ maxminظ଴ޮ༻΍ Schmeilder (1989)ͷγϣέܕظ଴ޮ༻͕Α
͘஌ΒΕ͍ͯΔɻ࣍અͰ͸ɺຊ࿦จͷ෼ੳʹ࢖͏ Ghirardato et al. (2004) α-maxmin
ظ଴ޮ༻ͱ Klibanoﬀ et al. (2005) ͷ smooth ambiguity model Λઆ໌͢Δɻ
5 ᐆດੑϞσϧ
ࢿ࢈ࢢ৔ͷઃఆͱಉ͘͡୆ [a, b]্Ͱఆٛ͞Εͨʢજࡏతʹ࣮ݱ͢ΔʣΘݸͷ֬཰
෼෍ Fθ(θ = 1, 2, . . . ,Θ)Λߟ͑Δɻ֬཰෼෍ Fθ ΛҰ࣍֬཰෼෍ͱݺͿɻҰ࣍֬཰෼
෍ͷू߹ΛF = {F1, F2, . . . , FΘ}ͱ͢Δɻ͜ͷઃఆʹ͓͍ͯɺα-maxmin ظ଴ޮ༻͸













ᐆດੑʹର͢Δબ޷͸ɺα-maxmin ظ଴ޮ༻Ͱ͸ αɺsmooth ambiguity model Ͱ
͸ ϕͷܗঢ়Ͱද͞ΕΔɻ͜ͷ͜ͱΛࢥߟ࣮ݧ 1ʹΛ࢖ͬͯཧղͯ͠ΈΔɻ࠷ॳʹɺα-
maxmin ظ଴ޮ༻Λߟ͑Δɻओମ͸ࠇۄ͕ଟ͍ঢ়گͱ੺ۄ͕ଟ͍ঢ়گͷೋͭΛΛ૝ఆ
͍ͯ͠Δͱ͢Δɻࠇۄ͕ଟ͍ঢ়گʹ͓͍ͯɺࠇۄΛҾ͘Ұ࣍֬཰͸ π(ࠇۄ) = 3/4ɺͭ
·Γɺ100ݸͷۄͷ 75ݸ͕ࠇۄͱߟ͍͑ͯΔɻ੺ۄ͕ଟ͍ঢ়گʹ͓͍ͯɺࠇۄΛҾ͘
Ұ࣍֬཰͸ π(ࠇۄ) = 1/4ͱ͢Δɻޮ༻ؔ਺͸ u(ࠇۄ) = 1ɺu(੺ۄ) = 0Ͱ༩͑ΒΕ
Δɻ͜ͷઃఆͰɺࢥߟ࣮ݧ 1Ͱબ୒ࢶ 2Λ 1ΑΓ޷Ή৚݅͸
α× 1
4




⇐⇒ α < 1
2
ͱͳΔɻͭ ·Γɺ͜ ͷઃఆͰ͸α < 1/2ͰᐆດੑճආΛଊ͍͑ͯΔɻҰൠʹɺα-maxmin
ظ଴ޮ༻Ͱ͸ α͕େ͖͘ͳΔ΄ͲɺΑΓᐆດੑճආͱ͍͏ಛ௃෇͚͕ߦΘΕΔɻྫ͑
͹ɺϦεΫͱᐆດੑʹؔͯ͠ਆܦܦࡁֶʹΑΔߟ࡯Λߦͬͨ Huttel et al. (2006) Ͱ
͸ α < 1/2Λᐆດੑճආͱߟ͍͑ͯΔɻ࣍ʹɺsmooth ambiguity model ʹ͍ͭͯߟ
͑ͯΈΔɻࠇۄ͕ଟ͍ঢ়گͱനۄ͕ଟ͍ঢ়گ͕ى͖Δ֬཰͸ɺڞʹ 1/2ͱߟ͑Δɻ͜




















⇐⇒ ϕ′′ < 0
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⇐⇒ ϕ′′ < 0














෍͸ Ekern (1980) ͕ಋೖͨ͠ N ࣍֬཰ࢧ഑Ͱॱং෇͚ΒΕ͍ͯΔͱ͢Δɻͭ·Γɺ
ҎԼΛԾఆ͢Δɿ
Ծఆ 1. શͯͷ i < j ͱͳΔ i, j ∈ {1, 2, . . . , N}ʹରͯ͠ɺҰ࣍֬཰෼෍ Fj ͕ FiΛ
ୈN ࣍֬཰ࢧ഑ͷҙຯͰࢧ഑͢Δɻ
N ࣍֬཰ࢧ഑͸ҎԼͰఆٛ͞ΕΔɿ
F (N)i (x) ≥ F
(N)
j (x), ∀x ∈ [a, b]
F (n)i (x) ≥ F
(n)
j (x), ∀n ∈ {1, 2, . . . , N − 1}ɻ
͜͜Ͱɺ
F (1)i (x) = Fi(x), F
(1)
j (x) = Fj(x),




j (x) = F
(n−1)
j (x), ∀n ∈ {2, 3, . . . , N}, ∀x ∈ [a, b]
ͱ͢Δɻ͜͜ͰɺϦεΫͷঢ়گΛߟ͑ͯɺϦεΫࢿ࢈ͷظ຤Ձ஋͕ʢҰ࣍ʣ֬཰෼෍
͕ Fiͱ FjͰ༩͑ΒΕ͍ͯΔೋͭͷܦࡁΛߟ͑Δɻ·ͨɺͦΕͧΕͷࢿ࢈Ձ֨Λ Piͱ




















maxβ αminFθ∈FE[u(y˜)] + (1− α)maxFθ∈FE[u(y˜)]
s.t. y˜ = w + x˜+ β(x˜− P )ɻ
Ұ֊৚݅ʹۉߧ৚݅Ͱ͋Δ β = 0Λ୅ೖ͢Δͱɺࢿ࢈Ձ֨͸
αE[(x˜1 − P∗)u′(w + x˜1)] + (1− α)E[(x˜Θ − P∗)u′(w + x˜Θ)] = 0
͜͜ͰɺԾఆ 1ͱN ࣍֬཰ࢧ഑ͷੑ࣭ΑΓɺ
E[u(w + x˜1)] ≤ E[u(w + x˜2)] ≤ . . . ≤ E[u(w + x˜Θ)]
͕੒ཱ͍ͯ͠Δ͜ͱʹ஫ҙ͢ΔɻGS ͷൺֱ੩ֶͷํ๏ͱ Jokung (2013) ΑΓɺ
E[(x˜1 − P∗)u′(w + x˜1)] ≤ 0
E[(x˜Θ − P∗)u′(w + x˜Θ)] ≥ 0
ͱͳΔɻ֬཰ࢧ഑ͷੑ࣭ΑΓɺF0 ͸F1 (FΘ)ΛୈN ࣍֬཰ࢧ഑ͷҙຯͰࢧ഑͢Δʢ͞
ΕΔʣɻͦͷͨΊɺP1 ≤ P0 ≤ PθΛຬͨ͢ɻ͜ΕΑΓɺ
α∗E[(x˜1 − P0)u′(w + x˜1)] + (1− α∗)E[(x˜Θ − P0)u′(w + x˜Θ)] = 0 (10)
Λຬͨ͢ α∗ ∈ [0, 1]͕ଘࡏ͢Δɻα > (<)α∗ͷ৔߹ɺαF1+(1−α)FΘ͸ α∗F1+(1−
α∗)FΘʹୈN ࣍֬཰ࢧ഑ͷҙຯͰࢧ഑͞ΕΔʢ͢ΔʣͷͰɺ
αE[(x˜1 − P0)u′(w + x˜1)] + (1− α)E[(x˜Θ − P0)u′(w + x˜Θ)] ≤ (≥)0
ͱͳΔɻҎ্ͷ෼ੳΛ໋୊ͱͯ͠·ͱΊΔɻ
໋୊ 2. ౤ࢿՈͷબ޷͸ α-maxmin ظ଴ޮ༻Ͱද͞ΕΔɻ·ͨɺԾఆ 1ͱ 2Λຬͨ͠
͍ͯΔͱ͢Δɻ͜ͷ࣌ɺα > (<)α∗Λຬͨ͢ҙຯͰ α͕େ͖͍ʢখ͍͞ʣ৔߹ɺᐆດ
ੑ͸ۉߧࢿ࢈Ձ֨Λݮগʢ૿Ճʣͤ͞Δɻ
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qθϕ (E[u(y˜θ)]) s.t. y˜ = w + x˜+ β(x˜− P )ɻ
10
Ұ֊৚݅ʹۉߧ৚݅Ͱ͋Δ β = 0Λ୅ೖ͢Δͱɺࢿ࢈Ձ֨͸
Θ∑
θ=1
qnϕ′ (E[u(w + xθ)])E[(x˜θ − P∗)u′(w + x˜θ)] = 0
Λຬͨ͢ɻ͜͜Ͱɺ֬཰ࢧ഑ͷੑ࣭ΑΓɺશͯͷ θʹରͯ͠ɺ͋Δ tθ ∈ [0, 1]͕ଘࡏ
ͯ͠ɺ
Fθ = tθF1 + (1− tθ)FΘ
ͱͯ͠දݱͰ͖Δɻtθ > (<)α∗Λຬͨ͢৔߹ɺୈN ࣍֬཰ࢧ഑ͷҙຯͰࢧ഑͞ΕΔ
ʢ͢Δʣ͜ͱ͕෼͔Δɻ͜͜Ͱɺα∗͸લখઅͷ (10)ࣜͰఆ͍ٛͯ͠ΔɻJokung (2013)
ʹ͋ΔΑ͏ʹɺ೚ҙͷ i < jͱͳΔ i, j ∈ {1, 2, . . . ,Θ}ʹ͍ͭͯ
E[(x˜1 − P0)u′(w + x˜i)] ≤ E[(x˜j − P0)u′(w + x˜i)] (11)
͕੒Γཱͭɻ͜͜Ͱɺθ¯Λ tθ > α∗Λຬͨ͢ͳ͔Ͱ࠷খͷ θͱͯ͠ఆٛ͢Δɻ͜ͷఆ
ٛʹΑΓɺ
E[(x˜θ − P0)u′(w + x˜θ)] ≥ 0 for θ > θ¯ (12)
E[(x˜θ − P0)u′(w + x˜θ)] ≤ 0 for θ < θ¯ (13)
ϕ͕ΞϑΟϯม׵ʹରͯ͠ෆมͰ͋Δ͜ͱΛར༻ͯ͠ɺҰൠੑΛࣦ͏͜ͱͳ͘ɺ
ϕ′ (E[u(w + xθ¯)]) = 1
ͱ͢Δɻϕ′′ < 0ͳͷͰɺ
ϕ′ (E[u(w + xθ¯)]) < 1 for θ > θ¯ (14)
ϕ′ (E[u(w + xθ¯)]) > 1 for θ < θ¯ (15)
ͱͳΔɻϕ͕ઢܗͷ৔߹͸ظ଴ޮ༻ʹͳΔ͜ͱʹ஫ҙ͢ΔͱɺҎԼ͕੒ཱ͢Δɿ
E[(x˜0 − P0)u′(w + x˜0)] =
Θ∑
θ=1





qnϕ′ (E[u(w + xθ)])E[(x˜θ − P 0)u′(w + x˜θ)] ≤ 0
͕੒ཱ͢Δɻ
Ҏ্ͷ෼ੳΛ໋୊ͱͯ͠·ͱΊΔɻ
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